Lfc and Tctex-1 regulate the genesis of neurons from cortical precursor cells.
The mechanisms that regulate symmetric, proliferative divisions versus asymmetric, neurogenic divisions of mammalian neural precursors are still not well understood. We found that Lfc (Arhgef2), a Rho-specific guanine nucleotide exchange factor that interacts with spindle microtubules, and its negative regulator Tctex-1 (Dynlt1) determine the genesis of neurons from precursors in the embryonic murine cortex. Specifically, genetic knockdown of Arhgef2 in cortical precursors either in culture or in vivo inhibited neurogenesis and maintained cells as cycling radial precursors. Conversely, genetic knockdown of Dynlt1 in radial precursors promoted neurogenesis and depleted cycling cortical precursors. Coincident silencing of these two genes indicated that Tctex-1 normally inhibits the genesis of neurons from radial precursors by antagonizing the proneurogenic actions of Lfc. Moreover, Lfc and Tctex-1 were required to determine the orientation of mitotic precursor cell divisions in vivo. Thus, Lfc and Tctex-1 interact to regulate cortical neurogenesis, potentially by regulating mitotic spindle orientation.